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Description 



BACKGROUND OF THE INVENTION 

The invention relates to a method for establishing data connections in an auxiliary-exchange 
communications installation, in which a central modem is inserted between the terminals involved 
in the setting up of the connection in dependence on terminals involved in a respective connection 
setup. 

From a special edition of "Special Issue of telcom report and Siemens Magazine COM--ISDN 
1985", pages 13-24, 48-72, (Order No. A 19100-L523-V849-X7600; ISBN 3-8009-3849-9) and 
from German Offenlegungsschrift DE 38 27 493 A1, a communications system is known to which 
analog and digital telephones, telefax machines, multifunctional terminals, workstation systems, 
personal computers, teletex and videotext stations and data terminals can be connected. 

The essential component of this communications system is a central communications computer 
with a system data base and at least one multi-tasking operating system. A "task" unit is here 
understood to be an independent executive unit which consists of an executable program and its 
respective execution environment, for example memory allocation, device allocation. At any time, 
each task unit is in one of the states "active", "waiting" or "idle"; task units can run parallel with one 
another by means of a multi-tasking operating system and, in practice, this can take place both by 
means of a number of processors operating independently of one another and by means of a 
single processor in a time-division multiplex process. Other essential characteristics of task units 
are so that they can communicate with one another via messages and can synchronize each 
other. 

The actual circuit technology of the known digital communications system is constructed 
modularly in such a manner that the entire system structure is based on function modules; the 
connection between the modules is established by means of internal system interfaces. 

Such a communications system can have differently structured terminals: thus, first subscriber 
stations which, on the one hand, have a telephone terminal and, on the other hand, a data 
terminal preceded by an analog modem and a switch-over device by means of which, either the 
telephone terminal or the data terminal can be connected to the analog subscriber line circuit, can 
be connected via analog subscriber line circuits. Furthermore, second subscriber stations 
comprising a telephone terminal and a data terminal which is preceded by data circuit-terminating 
equipment, can be connected to the communications system. A separate subscriber line circuit is 
in each case allocated to the telephone terminal and the data circuit-terminating equipment. 
Finally, third subscriber stations which consist of a data terminal and a preceding data circuit- 
terminating equipment can be connected to the communications system. By inserting modems, 
this communications system provides for data links between two first, two second, two third 
subscriber stations, between a second a third subscriber station and data links between an 
internal first, second or third subscriber station and an external subscriber station with the same 
structure. 

SUMMARY OF THE INVENTION 

The object forming the basis of the invention consists in providing extended possibilities of 
utilization for an auxiliary-exchange communications installation of thelype initially mentioned. 

According to the invention, this object is achieved by the method of the present invention for 
producing data connections in an auxiliary-exchange communications installation, in which a 
central modem is inserted between the terminals involved in the setting up of the connection in 
dependence on terminals involved in a respective connection setup. During the setting up of a 
connection originating from a terminal constructed as an ISDN terminal implementing an A/B 
service (fax group 2, fax group 3, data via modem, vtx via modem) or of a data transmission 
service (64 kbit/s), this terminal forms first service indicator information in conformity with the 
relevant ISDN protocol, which designates the respective service. When a central modem is 
inserted and when a digital trunk module is connected, second service indicator information is 
formed for designating the service implemented on the destination side by the inserted central 
modem. The second service indicator information or, when the central modem is not inserted, the 
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first service indicator information, if it designates the data transmission service, is supplied to the 
digital trunk module for ISDN signalling. In a further embodiment of the present invention the 
insertion of the central modem is activated by an ISDN terminal by means of dialling information. 

The interaction of service-indicator data in conformity with the relevant ISDN protocol, formed in 
the installation, with the seizure of a central modem and of an exchange circuit can be considered 
to be essential to the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The features of the present invention which are believed to be novel, are set forth with particularity 
in the appended claims. The invention, together with further objects and advantages, may best be 
understood by reference to the following description taken in conjunction with the accompanying 
drawings, in the several Figures of which like reference numerals identify like elements, and in 
which: 

FIG. 1 shows an auxiliary-exchange communications installation according to the invention, 

FIG. 2 shows a flow chart with the method steps for seizing central modems and exchange 
circuits, and 

FIG. 3 shows a table used in conjunction with the seizure of central modems . 
DESCRIPTION OF THE PREFERRED EMBODIMENT 

The auxiliary-exchange communications installation KA, shown in FIG. 1, is controlled by a central 
processor. This processor controls a switching network KF and establishes connections between 
internal subscriber stations T1, T2, T3, T4 and T5 and between an internal and an external 
subscriber station. The first subscriber stations T1 consist of a first telephone terminal T1F, a first 
data terminal T1 D, a (peripheral) modem PM and of a switch-over device U. The switch-over 
device U can be operated manually in such a manner that either the first telephone terminal T1F 
or the series circuit arrangement shown in FIG. 1, consisting of the first data terminal T1D and the 
modem PM, can be coupled to an analog subscriber line circuit SLMA of the auxiliary-exchange 
communications system KA. The switch-over device U and the analog subscriber line circuit 
SLMA are connected to one another via an a/b wire. The interface between the first data terminal 
T1D and the modem DM is preferably an RS 232 C interface. The other subscriber stations T2 
and T3 and the central arrangement MODPL also have the same RS 232 C interfaces. 

Second subscriber stations T2 are connected to the central processor ZR of the auxiliary- 
exchange KA via two subscriber line circuits. A second analog or digital telephone terminal T2FA, 
T2FD is connected to an analog or digital subscriber line circuit SLMA, SLMD whilst a second data 
terminal T2D and a preceding data circuit-terminating equipment DCE2 is connected to a digital 
subscriber line circuit SLMD. The second telephone terminal is used for initiating the setting up of 
a data line to a first subscriber station T1 , to an external data terminal or to T4D or T5D. 

Third subscriber stations T3 consist of a series circuit of a third data terminal T3D and a data 
circuit-terminating equipment DCE3 which is coupled to a digital subscriber line circuit SLMD of 
the auxiliary-exchange communications installation KA. 

Fourth subscriber stations T4 consist of a series circuit of a fourth data terminal T4D and a data 
circuit-terminating equipment DCE4 which is coupled to an ISDN subscriber line circuit SLMU1 of 
the auxiliary-exchange communications installation KA. A so-called a/b service according to ISDN 
protocol I TR 6 (fax group 2, fax group 3, data via modem, Vtx via modem) is implemented by a 
subscriber station T4. 

Fifth subscriber stations T5 consist of a series circuit of a fifth data terminal T5D and a data 
circuit-terminating equipment DCE5 which is coupled to an ISDN subscriber line circuit SLMU2. A 
data transmission service according to ISDN protocol 1 TR 6 (data transmission at 64 kbit/s) is 
implemented by a subscriber station TS. 

The installation KA exhibits further analog and digital subscriber line circuits SLMA, SLMD and, for 
example, analog trunk modules TMA (trunk module analog) and digital trunk modules TMD (trunk 
module digital). Central modems MODPL are coupled between the subscriber line circuits. The 
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TMA, TMD modules are connected to exchange lines ALI and AL2. The TMD modules in each 
case represent one ISDN basic access for ISDN exchange traffic and, if necessary, for ISDN 
exchange traffic (two channels at 64 kbit/s). 

The central MODPL arrangements (modem pools) consist in each case of a central modem ZM 
and a data circuit-terminating equipment ZDCE, the data circuit-terminating equipment ZDCE 
being connected to a digital subscriber line circuit SLMD. Modem ZM and data circuit-terminating 
equipment ZDCE of the central MODPL arrangements are connected to one another via in each 
case one RS 232 C interface and are connected in series in the activated state, as will still be 
described, the modem ZM then being coupled to an analog subscriber line circuit SLMA. From this 
analog subscriber line circuit SLMA, an a/b wire leads to the data circuit-terminating equipment 
ZDCE which has a control unit ST, a signal-tone receiver REC and a signal-tone transmitter TR. 
The signal-tone receiver REC receives called-party tones which are transmitted from the analog 
modem PM of subscriber station T1 or via the exchange line AL during the setting-up of a data 
link, including the MODPL arrangements, to the auxiliary-exchange communications installation 
KA and causes the control unit ST to switch the modem ZM through to the analog subscriber line 
circuit SLMA when called-party tones are detected. In the switched-through state, the said series- 
circuit of modem ZM and data circuit-terminating equipment ZDCE is obtained in the central 
arrangement MODPL. In the case of a setting-up of a data link to a first subscriber station T1 , 
which is initiated by a second or third subscriber station T2, T3 and/or a correspondingly 
structured external subscriber station, the signal-tone receiver REC monitors the acknowledgment 
tones output by the peripheral modem PM of the first subscriber station T1 and then detects 
ringing tones or busy tones of the called external subscriber station T1. The same applies to a 
data link from T2 or T3 to an external subscriber station with an analog modem. 

The signal-tone transmitter TR transmits special calling-party tones to the first telephone terminal 
T1 F of the first subscriber station T1 in data links which are either set up from this first subscriber 
station T1 to a second or third subscriber station T2, T3 or in the reverse direction. The special 
signal tones indicate in the first subscriber station T1 that the switch-over device U is to be 
operated in such a manner that the first telephone terminal T1F is disconnected from the analog 
subscriber line circuit SLMA associated with the first subscriber station T1 and the arrangement of 
first data terminal T1D and peripheral modem PM is connected to this analog subscriber line 
circuit SLMA (insertion of MODPL). 

All subscriber line circuits SLMA, SLMD, SLMU1 and SLMU2 are connected to the central 
processor ZR via the switching network KF. This processor is also connected to a data base DB in 
which, preferably, first memory areas CRS are provided for accommodating connection-relevant 
data for the period of the connection, separate second memory areas VDS for accommodating in 
each case-volatile-data which are only relevant during an exchange of messages and third 
memory areas SPP for accommodating system configuration data including the configuration of 
subscriber stations T1, T2, T3, T4, T5, and data describing the central MODPL arrangements. 

Each central MODPL arrangement can comprise a number of identical modems ZM and 
equipment ZDCE in order to provide for a number of data links between subscriber stations T1 , 
T2, T3, T4 and T5 at the same time. In addition, the auxiliary-exchange communications 
installation KA can exhibit a number of physically different central arrangements MODPL, 
especially when the data terminals T1D, T2D, T3D, T4D, T5D and external data terminals, to be 
connected, operate at different data transmission rates. Each MODPL arrangement then contains 
one or, respectively more identical modem-pool-specific central modems ZM and associated 
equipment ZDCE. ^ 

The analog modems PM and ZM involved in a particular data link exhibit the same transmission 
characteristics and therefore have the same performance at the respective analog interface to 
SLMA. Commercially available two-wire modems such as, for example, the modems by the US 
company Bell with product names 103 and 2025 or quite generally modems which fulfill the 
requirements of CCITT recommendations V.21 1 V.22, V.22 bis, V.23, V.26 bis and V.27 ter, can 
be used as modems PM and ZM. 

The data circuit-terminating equipment DCE2, DCE3, DCE4, DCE5 and ZDCE involved in a 
particular data link exhibit the same transmission characteristics and thus have the same 
performance at the respective digital interface to SLMD and, respectively, SLMU1, SLMU2. DCE2, 
DCE3 and ZDCE correspond to CCITT recommendations X.15. DCE2 and DEC3 have the 
function of data circuit-terminating equipment whilst ZDCE has the function of a data terminal. The 
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DCE2 and DCE3 facilities in each case correspond to a known "terminal adapter" which adapts an 
RS 232 C data interface to an ISDN interface (So). The DCE4 equipment is an ISDN adapter a/b 
and the DCE5 equipment can form an ISDN-V24 interface (product by Siemens: "DCI 631, 
S30122-U5075-X"). 

The ZDCE equipment has the same circuit as the DCE2 and DCE3 equipment but also exhibits 
the control unit ST, the signal-tone receiver REC and the signal-tone transmitter TR as additional 
components. 

As shown in FIG. 2 in the form of a flow chart, the procedures in connection with the modem and 
exchange-circuit seizure after the initiation of the setting-up of a connection by one of the internal 
terminals begin with a check whether the connection to be established is a data link. In the 
auxiliary-exchange communications installation shown in FIG. 1, data links are established by 
T1D, T2D, T3D, T4D and T5D. For a connection setup initiated by an internal data terminal T1D, 
T2d! T3D, T4D, T5D, a data service indicator SI = DATA is formed and for a connection setup 
initiated by an ISDN terminal T5D an additional service indicator information SIN=DTA ("1st 
service indicator information") is formed. 

If no data link is to be established, an exchange circuit TMA or TMD is seized directly depending 
on whether the terminal T1F. T2FA; T2FD initiating the connection setup is an analog terminal or 
a digital terminal. 

If, in contrast, a data link is to be established (SI=DATA), dialing information items are used for 
checking whether the service (a/b service or data service) of the B terminal is unknown and 
whether the internal subscriber station has dialed a modem seizure code which initiates the 
connection setup. 

If this is so, the dialed modem is seized if one is available. 

If the last-mentioned check leads to a negative result, a further check is made whether the (A-) 
terminal setting up the connection is a data terminal for which the first service indicator information 
SIN=DTA has been formed. If this is confirmed, a further check is made whether the terminal to 
which the connection is to be set up is an a/b terminal. If this is confirmed, an MODPL modem is 
seized; if not, an exchange circuit TMD is seized and the first service indicator information already 
formed is supplied to the exchange circuit. 

If the last check but one ("Is A terminal a data terminal with SIN=DTA?") leads to a negative result, 
a check is made whether the B terminal is an a/b terminal. If this check leads to a negative result, 
a central MODPL modem is first seized and following this, an exchange circuit is seized; if, 
however, this check leads to a positive result, an exchange circuit TMA or TMD is immediately 
seized. 

If an MODPL modem is seized, the controller CC forms a second service indicator information 
which designates the service (a/b or 64 kbit/s data transmission) implemented on the destination 
side by the inserted central modem. The first and the second service indicator information 
corresponds to the service indicator according to ISDN protocol I TR 6 (compare 1 TR 6, table 3- 
84: coding of the service indicator). 

Table 3 shows a table which specifies, in dependence on internal A terminals Cong.") T1 . . . T5 
and internal B terminals ("Dest"). T1 . . . T5 or, respectively, external B terminals TV . . . T5' of the 
same structure, the cases in which a central modem is inserted ("X"). If the structure, that is to say 
the service of an external B terminal is unknown to the auxiliary-exchange communications, 
installation ("(1)" in FIG. 3), a modem is seized when a modem seizure code has been dialled by 
the A terminal. 

The invention is not limited to the particular details of the method depicted and other modifications 
and applications are contemplated. Certain other changes may be made in the above described 
method without departing from the true spirit and scope of the invention herein involved. It is 
intended, therefore, that the subject matter in the above depiction shall be interpreted as 
illustrative and not in a limiting sense. 
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Claims 



What is claimed: 

1. A method for producing data connections in an auxiliary-exchange communications installation, 
comprising: 

providing and inserting a central modem between terminals involved in a setting up of a 
connection in dependence on terminals involved in a respective connection setup; 
forming in a first terminal, during a setting up of a connection originating from the first terminal that 
is constructed as an ISDN terminal implementing an A/B service or a data transmission service, 
first service indicator information in conformity with a relevant ISDN protocol, which designates the 
respective service; 

when the central modem is inserted and when a digital trunk module is connected, second service 
indicator information is formed for designating the service implemented on the destination side by 
the inserted central modem; and 

supplying the second service indicator information or, when the central modem is not inserted, the 
first service indicator information, if it designates the data transmission service, to the digital trunk 
module for ISDN signalling. 

2. The method as claimed in claim 1, wherein the method further comprises activating the 
insertion of the central modem by an ISDN terminal by dialling information. 
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